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Abstract
International customers are increasingly exposed to dynamic currency conversion, that is, the option during checkout to proceed
with a transaction in the home currency instead of a foreign currency. As conversion markups can be sizable, it is relevant to gain
insight into how distinct groups of customers react at point-of-sale terminals to different markups and different ways of present-
ing information. The authors build on research on effort–accuracy trade-offs to theorize how international customers with dif-
ferent levels of financial literacy react to conversion markups, different degrees of information transparency, and default settings.
The authors find that financial literacy moderates the effect of markups, information, and defaults, and they design an intervention
that eradicates the effect of financial literacy on dynamic currency conversion usage. The results contribute to our understanding
of how customers with different levels of financial literacy respond to conversion markups, to public policies that are intended to
protect customer interests, and to evil defaults used by commercial parties that seek to steer customers to noneconomical
options. The authors discuss the implications of these findings for public policy making and research.
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Many customers conduct payments in foreign currencies, for
example, when using debit or credit cards while traveling or
when conducting purchases in international online stores. This
phenomenon is not trivial: U.S. tourists spent USD 57 billion
abroad in 2021 (Statista 2022), and European Union (EU) cus-
tomers made 20% of their online purchases outside the EU
(Eurostat 2022). Traditionally, customers proceed with these
transactions in foreign currency. In this case, the card issuer
(for example, the customer’s home bank) transfers foreign cur-
rency to the acquirer (the retailer’s bank), converts the amount
into the customer’s home currency, and charges the customer
accordingly. Nowadays, retailers and ATMs can additionally
display the transaction price in the customer’s home currency.
Paying in home currency is generally known as dynamic cur-
rency conversion (DCC, also known as currency choice). In
this case, a customer authorizes a DCC service provider (e.g.,
Adyen, Fexco) to execute the currency conversion. This DCC
service provider lets the retailer or ATM owner share in cur-
rency conversion revenues (Bouyon and Krause 2018;
Paysquare n.d.). According to Worldnet (2017), the extra reve-
nues for retailers typically equal 1% of the value of the

transaction. Figure 1 shows two stylized real-world examples
of how DCC is presented to customers at different locations.
Panel A shows a point-of-sale terminal in Switzerland, and
Panel B shows an ATM in Hungary. In both cases, the terminal
provides the option to pay in foreign or in home currency. When
offered this choice in physical stores, online, or at ATMs,
approximately 50% to 60% of international customers opt for
DCC (De Groen, Kilhoffer, and Musmeci 2018; Paysquare
n.d.). The benefits of DCC for customers include certainty
about the applied exchange rate and instant clarity regarding
the price in the home currency. However, these benefits come
at a cost. For example, the two DCC examples in Figure 1 com-
prise offered exchange rates that include conversion markups
of, respectively, 5% and 8%. Such markups are no exception.
Forbrukerrådet (2017) reports a maximum DCC markup, on
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top of the official Visa rates, of 12.4% and an average markup of
7.6% (also see Allix and Aliyev 2017) and concludes that cus-
tomers were worse off in 99.7% of the cases.

Why do half of international customers opt for DCC even
though conversion via their home bank is cheaper in almost
all cases? When one option is clearly more economical (i.e.,
conversion via the home bank generally comes with substan-
tially lower costs), making the right decision should be easy
(Tversky and Shafir 1992). In fact, that the most economical
option should be selected under such conditions is a widely
accepted principle of rational decision making (Payne,
Bettman, and Johnson 1992). However, this principle can be
violated if the dominance of the most economical option is
masked by the way the information is presented (Tversky and
Kahneman 1986). If we examine the information presentation
during checkouts (see Figure 1), we see that the checkout
process is nontransparent. For example, information about the
markup applied to the DCC exchange rate is not provided,
and the exchange rate at which the home bank conducts the
transaction is missing. Selecting the most economical option
thus requires that customers recall (or look up) the market
exchange rate and home bank conversion fees and calculate
the difference between the two offers.

Because of nontransparent information provision, DCC
service providers are “able to extract substantial rents from
cross-currency consumers” (Ewerhart and Li 2020, p. 27),
leading to consumer welfare losses. Given these welfare impli-
cations, DCC-specific regulations that protect international cus-
tomers and stimulate cross-border activities may be appropriate.
The European Commission has been at the forefront of develop-
ing such regulations. Initial regulations (EU Directive No. 2015/
2366) dictated that providers of DCC display the exchange rate
applied for conversion during checkout. Yet, in 2017 the
European Commission noted that it is still “very difficult for

consumers to know which currency conversion offer is the
most advantageous” (European Commission 2017, p. 6).
Currently, a new regulation (EU Regulation No. 2021/1230)
forces providers of DCC to display the markup applied for con-
version. The EU continues to evaluate the effectiveness of DCC
regulations and seeks to implement additional measures if nec-
essary, but acknowledges that sufficient evidence to assess the
current regulation is currently lacking. In addition, no controlled
empirical research shows under which conditions international
customers systematically select the noneconomical DCC
option.1 The aim of our research is to resolve this gap and to
provide a checkout design that protects customers against
costly currency conversions.

To explain under which conditions international customers are
likely to accept a DCC offer, we build on research on effort–accu-
racy trade-offs (see, e.g., Bettman, Johnson, and Payne 1990;
Johnson and Payne 1985; Payne, Bettman, and Johnson 1992).
We report the results of two between-subjects experiments con-
ducted on Amazon Mechanical Turk (MTurk). The experimental
setup is based on a checkout process at an international airport.
We use financial literacy, defined as the stock of financial knowl-
edge related to personal finance and financial products acquired
through education and experience and the ability to apply this
knowledge (see Hastings, Madrian, and Skimmyhorn 2013;
Huston 2010), to capture differences between individuals in
terms of processing financial information and making financial
calculations (Bettman, Johnson, and Payne 1990). In the first
experiment, we mimic established industry practices. We first
use a “standard” DCC transaction screen (i.e., as encountered
in most countries) and manipulate the DCC markup to gauge
how markups affect DCC usage. Thereafter, we make DCC the

Figure 1. Examples of DCC for a Eurozone Traveler.
Notes: The figure depicts two real-life encounters from the perspective of a eurozone traveler prior to the implementation of EU Regulation No. 2021/1203.
Panel A depicts a point-of-sale terminal in Switzerland; Panel B depicts an ATM screen in Hungary.

1 The only peer-reviewed article is a short research note by Gerritsen et al.
(2014) that focuses on DCC markups.
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default option (see Dynamiccurrencyconversion.info 2018) to
test whether such a default setting has the potential to decrease
customer welfare (default settings that increase firm profits
while decreasing customer welfare are also known as “evil
defaults”; see Hansen and Jespersen 2013; Thaler 2018).
Finally, we build on existing EU regulations (Regulation No.
2021/1230) to test whether and how transparency regarding con-
version fees affects DCC usage. In the second experiment, we
move beyond the current regulation and create three experimental
conditions in which we provide (close to) optimal information.
To understand the effectiveness of optimal information provision
in practice, we test these conditions with and without evil
defaults. By differentiating in all experiments between different
levels of financial literacy, we gain insight into the type of cus-
tomer that is affected by higher markups, evil defaults, and
higher levels of information transparency.

The results of Experiment 1 show that customers display het-
erogeneous responses to DCC markups, evil defaults, and infor-
mation transparency based on their level of financial literacy.
Customers with lower levels of financial literacy are consis-
tently less likely to select the more economical payment
option when markups increase and when evil defaults are imple-
mented. In addition, they benefit less from information transpar-
ency. In our optimal information treatments (Experiment 2),
DCC usage decreases equally for all financial literacy catego-
ries, and evil defaults are no longer effective. Together, these
results suggest that the high DCC usage rates that we observe
in practice (see Allix and Aliyev 2017; Forbrukerrådet 2017;
Paysquare n.d.) mainly result from a customer’s inability or
unwillingness to accurately calculate and compare the costs of
both conversion offers. This consumer welfare problem can
be resolved by reducing the amount of information that is pro-
vided on the transaction screen and by removing the need to
make calculations. More specifically, our findings imply that
displaying conversion markups as a percentage over the
exchange rate (instead of displaying the exchange rate itself)
decreases DCC usage among participants. To further prevent
the use of noneconomical checkout options, the transaction
prices of both checkout options must be presented in the same
currency. These insights are important for policy makers
given the increasing number of places where international cus-
tomers are exposed to DCC (e.g., Visa globally allows DCC
transactions on ATMs since 2019) and the ongoing evaluation
of the current EU regulations. Our results also provide several
insights that are relevant for research. For example, we show
that information transparency affects how customers assess
offers that are denominated in multiple currencies. This
finding can be used as a starting point for researchers studying
virtual currencies in customer loyalty programs (e.g., Drѐze and
Nunes 2004; Wei and Xiao 2015; Wertenbroch, Soman, and
Chattopadhyay 2007) to study how different ways of displaying
information can be used to promote certain products and ser-
vices. Our finding that financial literacy mitigates the effect of
evil defaults on DCC usage indicates that, depending on the
domain-relevant knowledge base, defaults heterogeneously
affect decision-making processes. This finding urges scholars

to further explore the interplay between knowledge and the
modes of decision making that are activated by (evil) defaults
(Brignull 2013; Maier and Harr 2020; Miesler et al. 2017).

Theoretical Background
Retailers traditionally advertise and sell products and services in
their native currency. Likewise, ATMs traditionally display
only the native currency payment option. For international cus-
tomers, dealing with foreign currencies can pose several chal-
lenges. Customers should, for example, know the exchange
rate and be able to convert the foreign currency into their
home currency (Juric, Lawson, and McLean 2002). To over-
come these challenges, retailers and ATM owners have gradu-
ally introduced DCC. If we take Macy’s in the United States
as an example, DCC allows Macy’s to offer non-U.S. customers
the option to proceed in their home currency at the point-of-sale
terminal during checkout. International regulations dictate that
Macy’s displays the offered exchange rate of the DCC option
and that customers can also proceed with the transaction in
Macy’s native currency (i.e., U.S. dollars). In case the customer
opts to proceed in the home currency, the conversion is con-
ducted by the DCC service provider for Macy’s (e.g., First
Data, Paysquare) for the exchange rate on display. Like physical
stores, online stores can add DCC functionality to their check-
out process. In addition to being more convenient, DCC
reduces the risks for customers (i.e., fluctuations in the
exchange rate between the transaction and the handling of
that transaction by the customer’s home bank) because the
exchange rate is guaranteed by the DCC service provider.
Therefore, it is preferable for customers to use DCC as long
as the DCC markup applied by the provider of DCC does not
exceed the conversion fees applied by the home bank.

Although DCC minimizes the difficulties that customers
experience in calculating a transaction price in home currency
(Juric, Lawson, and McLean 2002), it introduces a new
problem by obfuscating DCC conversion fees (Tversky and
Kahneman 1986). Because the costs of proceeding with a trans-
action in home currency are embedded in the offered exchange
rate and are not directly visible (see Figure 1), customers need to
make an effort (e.g., reading information, recalling or looking
up exchange rates, making calculations) to notice any difference
in costs between the two payment options (Bettman, Luce, and
Payne 1998; Johnson and Payne 1985; Payne, Bettman, and
Johnson 1992). Research on currency calculations (e.g., Juric,
Lawson, and McLean 2002; Pettigrew et al. 2010; Raghubir,
Morwitz, and Santana 2012; Raghubir and Srivastava 2002)
has shown that international customers use different currency
conversion strategies (exact calculation, simplification, and
avoidance) and that these strategies differ in terms of accuracy
and effort. Exact calculation is a demanding but accurate
approach in which international customers obtain all relevant
information and make a precise conversion (mentally or by
using a calculator). Simplification strategies include the use of
rules of thumb (e.g., first divide by i and then multiply by j)
or rounding (e.g., dividing by a whole number that is close to
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the exchange rate) to calculate offers denoted in different cur-
rencies. Simplification strategies are generally less precise,
and customers that use these strategies accept a trade-off
between accuracy and effort (Juric, Lawson, and McLean
2002; Raghubir, Morwitz, and Santana 2012). Finally, interna-
tional customers can decide to avoid making currency conver-
sions altogether, for example, because they do not want to
bother with cognitively demanding tasks. Avoidance can lead
to decision delegation (Pettigrew et al. 2010), randomly select-
ing a payment option, or selecting an option because of certain
preferences.

The type of conversion strategy that is most likely to be
applied by the international customer depends on the ability
of the customer (Bettman, Johnson, and Payne 1990;
Shanteau 1992). Previous research on financial decision
making has typically conceptualized this ability as the level of
financial literacy (see Huston 2010). Financial literacy captures
the stock of financial knowledge related to personal finance and
financial products acquired through education and experience,
together with an individual’s ability to apply this knowledge
(Hastings, Madrian, and Skimmyhorn 2013; Huston 2010). In
general, knowledge and experience with financial products
allow customers to process financial information more quickly
and to make financial calculations with relative ease (García
2013), enabling them to apply exact calculation or simplifica-
tion strategies with less effort than their less financially literate
counterparts (Bettman, Luce, and Payne 1998; Payne, Bettman,
and Johnson 1992).

Hypotheses
We start by discussing how markups, evil defaults, and current
regulations can affect DCC usage and describe how a custom-
er’s level of financial literacy affects the hypothesized relation-
ships. Then, we describe optimal DCC information provision
from the customer’s perspective and how international custom-
ers, regardless of their level of financial literacy, can be pro-
tected against excessive DCC markups.

If high markups are applied, the benefits of DCC in terms of
instant clarity and reducing risks remain the same, but the trans-
action price increases. One would thus expect that DCC usage
decreases when markups increase (Marshall 1920). However,
markup levels do not have an impact on how a customer
reaches a decision, since customers infer that markups are
applied to the conversion rate only after processing information
provided by the DCC provider and making the necessary calcu-
lations. Therefore, except for customers that make exact calcu-
lations, customers are unlikely to notice that minor markups are
applied to the conversion rate because simplification strategies
(e.g., rules of thumb, rounding) are expected to result in
(minor) errors (Pettigrew et al. 2010). Yet, when markups
increase substantially, simplification strategies may already be
sufficient to detect markups (Pettigrew et al. 2010). These strat-
egies are more likely to be applied by more financially literate
customers than by less financially literate customers, as they
can more easily process financial information and can make

currency calculations with less effort (Bettman, Johnson, and
Payne 1990; Shanteau 1992). This leads to our first hypothesis:

H1: When markups increase, (a) customers are less likely to
opt for DCC, and (b) this effect is stronger for customers with
higher levels of financial literacy.

A nudge commonly used by DCC service providers is to present
DCC as the default payment option by preselecting it (also see
Dynamiccurrencyconversion.info 2018; Forbrukerrådet 2017).
Default options provide implicit endorsements. This means
that a customer may infer that the default option represents an
optimal choice (McKenzie, Liersch, and Finkelstein 2006) or
that other customers select it most often (Aldrovandi, Brown,
and Wood 2015). In addition, default options address an indi-
vidual’s preference to exert less effort when making (routine)
decisions (Dinner et al. 2011; Johnson et al. 2012). Although
the overall effectiveness of default settings in guiding the
behavior of individuals is well established (Blumenstock,
Callen, and Chani 2018), we expect that customers with
higher levels of financial literacy are less affected by DCC, as
they are more likely to (accurately) calculate which conversion
offer is advantageous and, therefore, to bypass the default. This
leads to our second hypothesis:

H2: If DCC is set as the default option, (a) customers are
more likely to opt for DCC, and (b) this effect is weaker
for customers with higher levels of financial literacy.

EU regulations (Regulation No. 2021/1230) seek to increase
information transparency by specifying that DCC providers
must disclose their total charges as a percentage markup over
the latest available European Central Bank exchange rate. Other
information, such as exchange rates, can still be presented
on-screen as long as it is disclosed in a clear and accessible
manner (EU Regulation No. 2021/1230). Which type of customer
benefits the most from this type of information transparency?
Traditionally, policies that improve information transparency
are assumed to mainly protect nonexpert customers (in our
case, customers with lower levels of financial literacy) (Hertwig
and Grüne-Yanoff 2017). However, we propose that higher
levels of financial literacy may still be needed to quickly and
easily process all financial information (exchange rates, conver-
sion fees, and transaction costs denominated in two different cur-
rencies) provided at international point-of-sale terminals.We base
this proposition on the work of Bettman, Johnson, and Payne
(1990) and Payne, Bettman, and Johnson (1992), who find that
the mere presence of additional information or the necessity to
make simple calculations is already sufficient to increase the like-
lihood that certain customers avoid active decision making. This
leads to our third hypothesis:

H3:When information transparency increases, (a) customers
are less likely to opt for DCC, and (b) this effect is stronger
for customers with higher levels of financial literacy.
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If transparent information provision can increase the likelihood that
customers avoid active decision making, what is then an optimal
solution from a customer’s point of view? By removing information
that is not essential to reaching a decision (e.g., information related
to exchange rates when markups are on display), information pro-
cessing can be reduced (Bettman, Johnson, and Payne 1990; Payne,
Bettman, and Johnson 1992). In addition, home bank conversion
fees can be added to reduce information search such as looking
up or remembering the home bank conversion fees. Finally,
given the problems that customers experience when offers are
denoted in different currencies (Juric, Lawson, and McLean
2002; Raghubir, Morwitz, and Santana 2012), an optimal solution
may require that the total transaction amount for both payment
options be displayed in the customer’s home currency. When
such a solution is implemented, we expect that almost all customers
choose the most economical payment option regardless of their
level of financial literacy and that evil defaults are no longer effec-
tive. This leads to our final two hypotheses:

H4: Customers, regardless of their level of financial literacy,
select the most economical payment option when an optimal
way to display DCC is implemented.

H5: Setting DCC as the default option is not effective when
an optimal way of displaying DCC is implemented.

Experimental Design
The data for our study were collected in two waves. The first
wave of data collection provides input for Experiment 1, and
the second wave provides input for Experiment 2. Although
the experiments were conducted at different times, the baseline
setup of Experiments 1 and 2 is identical. We subsequently
discuss the experimental design and treatments in more detail.

Both experiments are between-subjects experiments. The
experiments were conducted on the MTurk platform, and we
simulated a purchase-and-checkout process at a foreign
airport. We focused on airports because they are a location
where individuals regularly encounter DCC. To ensure that par-
ticipants carefully executed the experimental task, we informed
them, “Your reward for this task will depend on the choices that
you make” (see Figure A2 in Web Appendix A). To ensure that
participants paid attention throughout the experiment, we did
not explicitly state that the payment decision during checkout
was the determinant of their reward level. In addition, and
similar to a real-life situation, this avoids a situation in which
participants were immediately aware of price differences
during checkout. Each experiment (plus survey) took around
15 minutes to complete. The baseline reward was set at USD
2.25. This reward increased by USD 1 if a participant opted
for the most economical checkout option.

2

Participants were

randomly assigned to one of the different control or treatment
conditions. We continued sampling until we reached at least
50 unique participants per treatment, equally divided into EU
participants and U.S. participants, with all EU participants
being from countries that adopted the euro as currency. Our par-
ticipants were on average 34 years of age; 34.99% identified as
female, 64.80% as male, and .21% as other.

Both experiments started with an introductory screen in which
EU participants were told that they would go on a fictional
holiday and that they would get a budget of EUR 50 (or USD
50 for U.S. participants) for one or more fictional purchases.
We asked participants to make purchases as if they were shop-
ping with their payment card during holidays. To start the simu-
lation, EU participants could choose Miami, New York, or
Boston as their preferred destination (see Web Appendix A);
U.S. participants could fly to Amsterdam, Paris, or Madrid. On
the next screen, participants were informed that they had
arrived at the airport of their preferred destination. We then
asked participants to purchase one of the following three items:
a book, a T-shirt, or a three-course meal. All items were priced
at USD 36.99 for EU participants and EUR 30.49 for U.S. partic-
ipants, so conversion markups had sizable effects on the price
without compromising the credibility of the transaction. The
last step was the checkout, where participants indicated
whether they wanted to purchase the item in foreign or home cur-
rency. The exchange rate—and thus the price of the product in
home currency, including the markup—received real-time
updates and fluctuated from 1.07 to 1.12 USD in exchange for
1 EUR during our study. We used the chosen payment option
as the dependent variable (named DCC) throughout our analyses.
This is a binary variable coded as 1 if a participant opted for
payment in home currency (i.e., DCC) and 0 otherwise.

Figure 2 shows the checkout screen for EU participants. We
use an exchange rate of 1.12 USD to 1 EUR throughout the
explanation of our experimental design. The left-hand side of
the screen provided the option to conduct the transaction in
USD 36.99 without conversion. The option on the right-hand
side offered conversion via DCC. Similar to real-life encounters
(see, e.g., Dynamiccurrencyconversion.info 2018), wementioned
that there was no commission charged on the transaction. In most
countries, DCC providers must disclose the offered exchange rate
by law. Figure 2 shows our low markup scenario, in which the
two payment options are economically similar. In line with cur-
rency conversion costs that typically range from .5% to 2% if a
European home bank conducts the conversion, we applied a
1.5% markup to the DCC exchange rate. This resulted in an
offered exchange rate of 1.103 USD to 1 EUR (i.e., 1.12÷ (1+
.015)) and therefore a transaction amount of EUR 33.54. In
real life, this would be the amount debited from the customer’s
bank account. Participants had to indicate their preference for
one of the payment options by clicking on one of the radio
buttons in front of the amount. Finally, they must hit “Confirm
and pay.”

The data collection was conducted in two waves. The first
wave (used for Experiment 1) consists of three parts (Part A,
Part B, and Part C). All participants were randomly allocated

2 For participants that were randomized into a low markup treatment, DCC and
non-DCC checkout options were economically equal. This treatment group
therefore could not earn a bonus, and the payment was set to USD 2.80.
Their return was thereby similar to the average return of the other participants.
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to a treatment condition of Part A, B, or C. In each part, we
altered the standard checkout process. In Part A, we manipu-
lated the applied DCC markup. Part B introduces a default on
the DCC payment option (i.e., an evil default), and we
compare the propensity of DCC usage to that of Part A,
where no default is implemented. In Part C, we build on EU reg-
ulations by providing more markup-related information to par-
ticipants. Again, we compare the propensity of DCC usage with
that of Part A, where no additional information is provided. We
use the insights that we obtained in Experiment 1 to design a
checkout situation that will optimally protect against excessive
DCC markups in Experiment 2. Participants were recruited in a
second wave and were again randomly allocated to a treatment
condition. Those that participated in the first wave could not
participate in the second wave. Both experiments were pro-
grammed in oTree (Chen, Schonger, and Wickens 2016). We
filed our experimental design with the ethics commission of
Utrecht University and gained Institutional Review Board
approval.

Across all experiments, we included five standard financial lit-
eracy questions (Van Rooij, Lusardi, and Alessie 2012). Each
question follows a multiple-choice format with four options, of
which one is the correct option. We divided our participants
into three distinct financial literacy categories, each of equal
size. As there were relatively few participants who answered
either zero, one, two, or three questions correctly, we bundled

these participants into one group (“less financially literate”).
Participants who correctly answered four questions were termed
“moderately financially literate,” and participants answering all
questions correctly were labeled “more financially literate.”

In all estimations, we include four variables to statistically
control for individual differences between participants. First,
we control for risk aversion. The DCC payment option provides
the customer with a guaranteed exchange rate. When a customer
chooses to proceed in foreign currency, the costs in home cur-
rency are typically calculated later (i.e., at the end of the day
or sometimes one or two days later), exposing the customer to
exchange rate fluctuations between the time of transaction and
the handling of that transaction by the home bank. Therefore,
risk-averse customers may prefer DCC. We measure risk aver-
sion with Holt and Laury’s (2002) multiple price list where
switching consistency was forced (see Holzmeister 2017). A
score of 1 stands for the least risk-averse, and a score of 11 rep-
resents the most risk-averse. Second, we asked participants
whether they had experienced DCC before (coded as 1 if yes,
0 if no) since previous costly experiences may drive concurrent
choices. Third, if customers travel to other currency zones or
conduct online payments in different currencies, they experi-
ence fewer difficulties in handling offers in different currencies
(Raghubir and Srivastava 2002). We asked participants to
describe the number of times they traveled outside of their cur-
rency area and how often they bought outside their currency

Figure 2. Checkout Screen for an EU Participant in Our Experiment.
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area. If they indicated “never” on both questions, we treated
them as inexperienced with foreign currencies and coded the
variable “FX experience” as 0. Otherwise, we treated them as
experienced (coded as 1). Fourth, we include a variable
“Origin,” which captures the location of the participant (1=
United States, 0=EU). Research (see, e.g., Wertenbroch,
Soman, and Chattopadhyay 2007) has shown that, when con-
fronted with two offers, customers generally choose the offer
expressed in the smallest number (also known as the numerosity
effect). Therefore, U.S. participants could be less likely to opt
for DCC, since the transaction amount expressed in USD is
higher than the amount expressed in EUR in almost all of our
experimental treatments. Hence, the numerosity effect would
predict that U.S. participants in our experiment are less likely
to opt for DCC than EU participants. Alternatively, U.S. partic-
ipants might be more prone than EU participants to using DCC
since it is a reasonable assumption that U.S. participants have
had less exposure in general to foreign currencies than EU
participants.

3

Table 1 depicts the summary statistics for all variables across
both experiments. In Part A of Experiment 1, an average of 54%
of the participants opted for DCC over the different markup
conditions, and this percentage is in line with anecdotal evi-
dence (Paysquare n.d.). For Parts B and C, we present the
means for the treatments only, since we use certain groups
from Part A as control in Parts B and C. The percentage of
DCC users in Part B, Part C, and Experiment 2 was between
28% and 66%, with deviations caused by specific treatment
manipulations. Our participants answered on average four ques-
tions on financial literacy correctly, leading to a mean value for
financial literacy of around 2 across both experiments. The
mean risk aversion varies from 5.3 to 5.7 in the two experi-
ments. A little over half of the participants (i.e., 53%–59%)
reported experience with DCC. Between 88% and 93% of our
sample had foreign currency experience. Finally, roughly half
of all participants originated from the United States, and the
other half were from the EU.

In the next section, we discuss the results of our experiments.
For each part of Experiment 1 and for Experiment 2, we start by
discussing the specific experimental design. This is followed by
a brief discussion of the usage of DCC per treatment, after
which we present the results of our regression equations. All
regression models are specified as follows. First, we use a
probit model to regress DCC on only our treatment variables.
Second, we estimate our full model, in which we include finan-
cial literacy and control variables. We refer to the different
probit coefficients as β. To ease the interpretation, we also
provide marginal effects for the full model, which we refer to
as dydx. For our statistical analyses, we use probability thresh-
old values of p< .1, p < .05, and p < .01. The threshold of p < .1
is included due to the small sample size, which is common for
experimental research (Gerber and Green 2012).

Experiment 1
In Experiment 1, we mimic established industry practices to
better understand how markups (Part A), default settings imple-
mented by DCC providers (Part B), and existing EU regulations
(Part C) affect DCC usage.

Part A: Markups and DCC Usage
Background and experimental design. In Part A of Experiment 1,
we test participants’ sensitivity to different DCC markups (neg-
ative and positive). Our control group is the “negative markup”
treatment and involves a −7.5% markup. This control group
includes 58 participants. The “low markup” treatment (n= 52)
involves a 1.5% markup and creates a situation in which both
payment options are approximately economically equivalent.
For the “moderate markup” treatment (n= 54), the markup
increases by 4.5 percentage points to 6%. This percentage is
close to the average markup, as reported by the European con-
sumer organization BEUC in Allix and Aliyev (2017). In the
“high markup” treatment (n= 54), the markup increases by
another 4.5 percentage points to 10.5%. This increase brings
the markup up to some of the higher markups observed in prac-
tice (see Allix and Aliyev 2017). Finally, we add an “extreme
markup” (19.5%) treatment (n= 52). Hence, Part A involves
270 participants and a between-subjects design with five
markup conditions. Figure 3 shows the checkout screens for
the different markups applied to an exchange rate of 1.12
USD to 1 EUR.

Sample and results. Table 2 depicts the percentage of partici-
pants per treatment that opted for DCC and shows that around
63% opted for it in the negative, low, and moderate markup sce-
narios. Only in the high and extreme markup treatments does
DCC usage decline. In Experiment 1 Part A only, we asked
our participants to state the motivation of their choice to pay
in either USD or EUR during the transaction. Web Appendix
B provides the motivations. In short, participants use DCC
because of convenience and certainty, whereas non-DCC
users are more aware of cost differences.

Our regression results are presented in Table 3, where the
negative markup treatment serves as our reference category.
Column 1 shows the result for our main variables of interest
only. While the coefficients for low markup and moderate
markup are close to zero, those for high and extreme markup
are larger and negative (βHigh markup=−.354; βExtreme markup=
−.756). Only extreme markup is statistically significant in
this estimation (p< .01). Column 2 presents our full model. In
this model, also, high markup is statistically significant
(βHigh markup=−.410; p < .1). Comparing coefficients, we find
that a high markup has a statistically significantly larger effect
than a moderate markup (p < .1), whereas there is no significant
difference in effect size between a high and extreme markup
(p > .1). The coefficient of financial literacy is insignificant.
To ease interpretation, we add the marginal effects of the full
model in Column 3. This column shows that participants3 We thank the anonymous referees for providing these contrasting effects.
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confronted with a high markup opt 15.8% less often for DCC
(p < .1). The size of the effect of the extreme markup is approx-
imately twice as large (dydxExtreme markup=−.297; p < .01).

Regarding our control variables, U.S. participants opted
15.9% more often for DCC than EU participants (p < .05).

This finding goes against the numerosity effect as an alternative
explanation for choosing DCC. Instead, the finding suggests
that more frequent exposure to foreign currencies decreases
the propensity to use DCC. This is suggestive evidence at
best, since we do not find statistically significant effects

Table 1. Summary Statistics: Means.

Variable Name Measurement

(1) (2) (3) (4)
Means Experiment 1

Part A
Means Experiment 1
Part B (Treatments)

Means Experiment 1
Part C (Treatments)

Means
Experiment 2

DCC Dummy: yes= 1, no= 0 .541 .659 .282 .315
Financial literacy Ordinal; high= 3, low= 1 2.096 1.934 2.165 1.895
Risk aversion Discrete 5.316 5.562 5.718 5.646
DCC experience Dummy: yes= 1, no= 0 .548 .588 .534 .541
FX experience Dummy: yes= 1, no= 0 .904 .886 .932 .887
U.S. origin Dummy: yes= 1, no= 0 .489 .498 .495 .508
No. of observations 270 211 103 362

Figure 3. Treatments in Experiment 1 Part A.
Notes: All participants were shown the checkout screen as shown in Figure 2. The offered exchange rate and the total transaction amount changed according to
the treatments shown in this figure.
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for either the DCC experience or the foreign currency expe-
rience.

4

The coefficients of other control variables are not
statistically significant.

Table 4 shows the interaction effects between our markup
treatments and the level of financial literacy for our full
model. Marginal effects are measured separately for less, mod-
erately, and more financially literate participants. Within each
group, the marginal effects capture the propensity to use DCC
relative to the negative markup condition. Less financially liter-
ate participants do not use DCC less when markups become
higher. Moderately financially literate participants opt for
DCC less when confronted with an extreme markup (dydx=
−.323; p < .01). More financially literate participants opt less
for DCC if markups are high (dydx=−.345; p < .01) or
extreme (dydx=−.403; p < .01).

5

Conclusions. In line with anecdotal evidence from the field (e.g.,
Allix and Aliyev 2017; European Commission 2018; Forbru-
kerrådet 2017), our results show that many customers do not
opt for the economically optimal option. With markups of
10.5% and higher, DCC usage decreases significantly. Partici-
pants who scored higher on the financial literacy scale are the
main drivers of the change in the use of DCC as they opt less
for DCC when faced with high and extreme markups. Moder-
ately financially literate participants opt less for DCC with
extreme markups only, whereas less financially literate partici-
pants seem not to respond to markup levels. Therefore, we
find support for our conceptual reasoning that when markups
increase, DCC usage decreases (H1a), and this effect is stronger
for customers with higher levels of financial literacy (H1b).
Combined, these findings thus suggest that moderately and
more financially literate participants use decision-making strat-
egies that are better able to detect additional DCC markups in
the high and extreme markup conditions.

Part B: Evil Defaults and DCC Usage
Background and experimental design. Part B mimics another
industry practice, namely the provision of DCC as the default
option. For example, for customers with a home currency differ-
ent from U.S. dollars, Amazon applies the Amazon Currency
Converter, whereby during checkout the option in home cur-
rency is prechecked. To gauge the effectiveness of this
approach, we manipulate the standard checkout screen from
Part A by prechecking the DCC payment option (see
Figure 4). We label this treatment “evil default.” As incentives
for DCC providers to implement evil defaults increase with
higher markups, we test the effect at low, moderate, high, and
extreme markups. Thus, Part B is a 2× 4 between-subjects
design with the default either absent or present and four differ-
ent markups.

Sample and results. We recruited 211 participants for our posi-
tive markup categories, and we compared their DCC usage
with that of participants who did not have a DCC default (i.e.,
212 participants in Part A). Therefore, the analysis comprises
413 participants. In Table 2, we show the percentage of partic-
ipants who opted for DCC when the default is present (i.e., for
participants in the treatments of Part B). With a low markup (n=
56), 79% opted for DCC. This percentage remains high for a
moderate markup (70%; n= 50) and decreases to 62% for par-
ticipants exposed to a high markup (n= 52) and to 53% for par-
ticipants exposed to an extreme markup (n= 53).

Table 5 presents our regression results, in which we compare
the effect of a default on DCC usage.

6

Column 1 contains our
model excluding control variables. We see that the “evil

Table 2. Summary Statistics: DCC Usage per Condition for All
Experiments.

Experiment Percentage

Experiment 1 Part A
Negative markup (control) 62
Low markup 63
Moderate markup 63
High markup 48
Extreme markup 33

Experiment 1 Part B (treatments)
Default with low markup 79
Default with moderate markup 70
Default with high markup 62
Default with extreme markup 53

Experiment 1 Part C (treatments)
Information DCC 33
Information DCC and home bank 23

Experiment 2: In absence of defaults
No information (control) 65
Conversion fees: DCC 27
Conversion fees: DCC and home bank 22
Conversion fees: DCC and home bank and same
transaction currency

7

Experiment 2: With evil defaults
Conversion fees: DCC 50
Conversion fees: DCC and home bank 38
Conversion fees: DCC and home bank and same
transaction currency

12

Notes: For Experiment 1 Part B and Part C, we report the DCC usage in
percentage for treatments only.

4 For U.S. participants only, the transaction amount expressed in foreign cur-
rency is lower than that expressed in home currency in the low, medium, and
high markup treatments. For numerosity to take place, we would expect a neg-
ative coefficient for low, moderate, and high markups when interacting U.S.
origin with our markup treatments. Instead, we find positive and significant coef-
ficients for the interactions with high and extreme markup.
5 Table C1 in Web Appendix C provides interaction effects for a model exclud-
ing control variables. Less financially literate participants opt less for DCC with
extreme markups. Other findings are similar to those of our main tests, confirm-
ing a higher sensitivity to markups among more financially literate participants.

6 In Table C2 of Web Appendix C, we present how participants who were
exposed to a default responded to markups. Here, low markup is the reference
category. Similar to the findings in Experiment 1 Part A, only high and
extreme markups are associated with less DCC usage. This effect is driven by
moderately and more financially literate participants.
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default” treatment is highly significant (βEvil default= .376;
p< .01). Columns 2 and 3 show the result of our full model.
As the marginal effects are more interpretable, we focus here
on Column 3. The presence of an evil default increases DCC
usage by 13.9% (p < .01). For the sake of brevity, we do not
report the individual coefficients of our controls.

Table 6 presents the marginal effects of interacting financial
literacy with the evil default. We find that only individuals with
a lower and moderate financial literacy significantly responded
to the default. Less financially literate participants opted for
DCC 17.4% (p< .05) more often when DCC was presented as
a default, compared with a “no default” representation. For mod-
erately financially literate individuals, this percentage was 14.2%
(p< .01). For more financially literate individuals, we do not
observe significant effects from the presence of a default option.

7

Conclusions. Part B of Experiment 1 provides support for both
H2a and H2b. When an evil default is implemented, participants
are more likely to select DCC. Interacting financial literacy with
the default option shows that this effect is mainly driven by less

and moderately financially literate participants, while more
financially literate participants seem to remain unaffected by
the default option. This is most likely due to the tendency of
more financially literate participants to calculate (using exact
calculation or simplification strategies) which conversion offer
is advantageous despite the implicit recommendation to opt
for a payment in home currency.

Part C: Information Provision and DCC Usage
Background and experimental design. Currently, EU regulations
(Regulation No. 2021/1230) stipulate that parties offering
DCC must disclose their total charges as a percentage markup
over the latest available European Central Bank reference
exchange rate and that this information must be disclosed in a
clear and accessible manner. As the focus of Part C is on the
effect of information transparency (and not on markups), we
test the impact of information transparency using only a moder-
ate markup of 6%.

8

We consider the effects of increasing

Table 3. Experiment 1 Part A: Probit Estimations Excluding Interaction Effects.

(1) (2) (3)
Treatments Full Model Full Model (Marginal Effects; Baseline: .621)

Low markup .0368 (.245) .0239 (.256) .00881 (.0943)
Moderate markup .0236 (.242) .0109 (.250) .00403 (.0923)
High markup −.354 (.239) −.410* (.248) −.158* (.0943)
Extreme markup −.756*** (.247) −.781*** (.252) −.297*** (.0914)
Financial literacy .0542 (.102) .0201 (.0376)
Risk aversion −.0326 (.0296) −.0121 (.0109)
DCC experience .180 (.171) .0666 (.0630)
FX experience −.00657 (.284) −.00243 (.105)
U.S. origin .430** (.176) .159** (.0630)
Constant .307* (.168) .0869 (.424)
Pseudo R2 .042 .063
No. of observations 270 266 266

*p< .1.
**p< .05.
***p< .01.
Notes: Negative markup used as benchmark treatment; robust standard errors are in parentheses.

Table 4. Experiment 1 Part A: Interaction Effects.

(1) (2) (3) (4)
Low Markup Moderate Markup High Markup Extreme Markup

Less financially literate .178 (.151) .112 (.145) .0695 (.167) −.223 (.150)
Moderately financially literate −.00371 (.0960) −.0162 (.0936) −.147 (.0983) −.323*** (.0938)
More financially literate −.170 (.139) −.127 (.140) −.345*** (.132) −.403*** (.135)

*p< .1.
**p< .05.
***p< .01.
Notes: Within all categories of financial literacy, negative markup is used as the benchmark treatment; robust standard errors are in parentheses.

7 Web Appendix C (Table C3) shows similar findings for our interaction effects
if we exclude control variables.

8 This markup was tested in Experiment 1, and the results showed that this
markup did not lead to lower DCC usage compared with lower markups, nor
did financial literacy affect DCC usage at this markup.
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information transparency by revealing markup-related informa-
tion and compare participants’ DCC usage with that of partici-
pants assigned to the moderate markup in Part A (n= 54), in
which no specific information was provided. Figure 5 illustrates
the different treatments. Participants in our control condition

were exposed to the standard checkout screen. In Treatment 1
(n= 51), we informed participants that the applied conversion
fee was 6% and provided information on the current exchange
rate, in addition to the rate that the DCC provider offered. We
label Treatment 1 “Information: DCC.” In this treatment, the

Figure 4. Treatment in Experiment 1 Part B for Low Markup.
Notes: For brevity, we show the evil default treatment for low markup only.

Table 5. Experiment 1 Part B: Regression Results Excluding Interaction Effects.

(1) (2) (3)
Treatments Full Model Full Model (Marginal Effects; Baseline: .519)

Evil default .376*** (.126) .388*** (.130) .139*** (.046)
Financial literacy −.081 (.083) −.029 (.029)
Markup dummies Yes Yes Yes
Control variables No Yes Yes
Pseudo R2 .053 .081
No. of observations 423 419 419

*p< .1.
**p< .05.
***p< .01.
Notes: No evil default is used as the benchmark treatment; robust standard errors are in parentheses.
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information is more transparent, as participants can obtain
the costs of the conversion (i.e., fees) via DCC without
having to make any currency conversion calculations. In addi-
tion, because we provide participants with the actual exchange
rate, they do not have to know it or look it up.

EU Regulation No. 2021/1230 further stipulates comparabil-
ity between the markup applied by the provider of DCC and the
markup applied by the home bank. The home bank must com-
municate the charges in terms and conditions and has to period-
ically make that information known via websites and/or mobile
banking applications. In Treatment 2 (n= 52), we take the trans-
parency of information one step further by providing relevant
information (i.e., the conversion fee and the exchange rate)
about the conversion process of the home bank on the left-hand
side of the checkout screen (see Figure 5).

Since we provide information on-screen instead of via a dif-
ferent channel as is done in practice, it should be easy to
compare the two payment offers, and hence the treatment repre-
sents the upper bound of a potential information transparency
effect. We label this treatment “Information: DCC and home
bank.” Part C involves a total of 157 participants and a between-
subjects design with three conditions of information provision.

Sample and results. Table 2 depicts the percentage of participants
per treatment who opted for DCC. This percentage was equal to
33% in the DCC information treatment and equal to 23% once we
exposed the participants to the applied exchange rates for both
options (i.e., DCC and home bank information). The results of
the probit estimations are provided in Table 7. Column 1
shows the relation between the DCC choice and the information
treatments. The information on DCC has a negative effect on the
propensity to choose DCC (βInformation: DCC=−.762; p< .01).
The additional provision of home bank information has an
even larger negative effect (βInformation: DCC and home bank=
−1.067; p< .01). However, the difference in effect size is insig-
nificant (p> .1). Column 2 contains financial literacy and
control variables. Column 3 presents the marginal effects. The
provision of DCC information decreases DCC usage by 28.1%
(p< .01). The additional provision of home bank information
has an even greater effect (dydx= .380; p< .01).

Table 8 provides the marginal effects of the interaction of
financial literacy with the two information transparency treat-
ments. All marginal effects can be interpreted relative to the
control condition of no information within the relevant financial
literacy category. None of the treatments has a significant effect
on less financially literate participants. For moderately finan-
cially literate participants, the DCC information has a marginal
effect of −28.7% (p < .01), and the DCC and home bank infor-
mation has a marginal effect of −36.4% (p < .01). The coeffi-
cients for more financially literate participants are larger;
DCC information decreases DCC usage by 32.3% (p < .05),
and DCC and home bank information decreases DCC usage
by 57.8% (p < .01).

9

Conclusions. Part C provides support for H3 as information
transparency decreases DCC usage (H3a), but this provision of
DCC information decreases DCC usage for moderately and
more financially literate participants only (H3b). Less financially
literate participants do not opt less for DCC when information
transparency increases. This empirical finding stands in sharp
contrast to previous research (e.g., Hertwig and Grüne-Yanoff
2017) that shows that information transparency mainly protects
nonexpert customers. However, unlike the case in many other
settings, DCC information transparency, as advocated in EU
regulations (Regulation No. 2021/1230), does not necessarily
make information easier to process. In fact, leaving the option
open to provide various forms of financial information (e.g.,
exchange rates) that are supposed to make the process more
transparent can be confusing for less financially literate custom-
ers (see Hastings, Madrian, and Skimmyhorn 2013; Huston
2010). As a result, this information does not support their
decision-making process and can even cause them to neglect
relevant information that would otherwise have been incorpo-
rated into this process (Bettman, Johnson, and Payne 1990).

Experiment 2: Optimal Information and DCC
Usage
Our goal in Experiment 2 is to assess which type of information
provision during checkout is optimal for less financially literate
customers, in particular. In making information more accessible
to all customers and testing to what extent an evil default still
has an effect, we build on the insights we obtained from
Experiment 1 and recruit new participants.

Experimental Design
The control condition in this experiment (n= 52) entails a stan-
dard checkout screen with a moderate markup applied (see
Figure 6). Our main goal for the treatments is to minimize infor-
mation processing and to make currency calculations obsolete

Table 6. Experiment 1 Part B: Interaction Effects.

Financial Literacy Evil Default

Less financially literate .174**
(.077)

Moderately financially literate .142***
(.046)

More financially literate .107
(.072)

*p< .1.
**p< .05.
***p< .01.
Notes: Within all categories of financial literacy, no evil default is used as the
benchmark treatment; robust standard errors are in parentheses.

9 Table C4 in Web Appendix C provides the interaction effects in the absence of
control variables. We confirm the strong effects of information for moderately
and more financially literate participants. In addition, we report a weak effect
on less financially literate participants for DCC information only.
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Figure 5. Treatments in Experiment 1 Part C.

Table 7. Experiment 1 Part C: Regression Results Excluding Interaction Effects.

(1) (2) (3)
Treatments Full Model Full Model (Marginal Effects; Baseline: .630)

Information: DCC −.762*** (.252) −.754*** (.261) −.281*** (.092)
Information: DCC and home bank −1.067*** (.260) −1.058*** (.265) −.380*** (.089)
Financial literacy −.194 (.134) −.065 (.044)
Constant .331* (.175)
Control variables No Yes Yes
Pseudo R2 .091 .120
No. of observations 157 157 157

*p< .1.
**p< .05.
***p< .01.
Notes: No provided information is used as the benchmark treatment; robust standard errors are in parentheses.
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(Bettman, Johnson, and Payne 1990). Treatment 1 (n= 51) is
based on the “Information: DCC” treatment of Experiment 1
Part C, as this treatment significantly reduced DCC usage
among moderately and more financially literate individuals.
However, to address the difficulties that participants with
lower levels of financial literacy may have with exchange
rates, in Treatment 1 we show conversion fees only (see
Figure 6). Participants may not know the home bank conversion
fees and thus lack a benchmark for these fees. Therefore, we add
home bank conversion fees in Treatment 2 (n= 51) and addi-
tionally inform the participants about the party that handles
the conversion. This treatment can thus be seen as a more sim-
plified version of the “Information: DCC and home bank” treat-
ment of Experiment 1 Part C, which, again, was successful in
reducing DCC usage among moderately and more financially
literate individuals. In addition to the potential abundance of
financial information in both treatments of Experiment 1 Part
C, a transaction amount denominated in two different currencies
can create difficulties for customers (Juric, Lawson, and
McLean 2002). In Treatment 3 (n= 56), we therefore addition-
ally provide the transaction price for both payment options in
the home currency. We study interaction effects between treat-
ments and the level of financial literacy to assess the extent to
which our designs help less financially literate customers. The
analysis involves 210 participants and a between-subjects
design with four different information conditions.

From a regulatory perspective, an optimal design of the
checkout process should also protect international customers
from evil defaults. Therefore, we extend Treatments 1, 2, and
3 by setting the DCC option as default. The implementation
of the DCC default is identical to Experiment 1 Part B (see
Figure 6). This creates Treatments 4 (n= 50), 5 (n= 52), and
6 (n= 50). This additional analysis involves 310 participants
and represents a 2× 3 between-subjects design as the default
(absent or present) is applied to three optimal information
conditions.

Sample and Results
Table 2 presents the DCC usage for the control condition
and all treatments. Relative to our control condition, in

which 65% of participants opt for DCC, all treatments are
characterized by significantly lower DCC usage rates. The
provision of a conversion fee decreases DCC usage to
27%. Providing the home bank conversion fee as well
decreases DCC usage to 22%. Last, the additional provision
of the transaction amount in home currency decreases DCC
usage to 7%. We see that DCC usage increases as a result of
the implementation of an evil default. This holds for the
provision of the conversion fee (from 27% to 50%) and
the additional provision of the home bank conversion fee
(from 22% to 38%), but less so for the checkout option
with both transaction amounts in home currency (from 7%
to 12%).

Table 9 contains the results of our regression analysis. In
our main analysis, we are interested in the effects of the
different optimal information treatments. In Column 1,
we regress DCC choice on our three different treatments.
All treatments have a negative effect on DCC choice (p <
.01). In Column 2, we add financial literacy and control
variables. The statistical significance of our treatments
remains intact. In Column 3, we show the marginal
effects of this estimation. Providing the DCC conversion
fee leads to 36.9% less usage of DCC (p < .01).
Furthermore, providing home bank conversion fees
reduces DCC usage by 44.1% (p < .01). This difference in
effect size is not statistically significant (p > .10). If we
also provide the transaction amount for both options in
the home currency, we see that the use of DCC decreases
by 58.4% (p < .01). This decrease is statistically distinct
from the first two treatments (p < .05). In Table 10, we
present the marginal effects of interactions with financial
literacy. All treatments reduce the usage of DCC at all
levels of financial literacy. The effect of the provision of
the DCC conversion fee is roughly equal among all finan-
cial literacy groups, namely a decrease of 36.5% to
38.9% (p < .01). The additional provision of home bank
conversion fees further increases the effect size, but less
so for less financially literate participants. For these partic-
ipants, the provision of all markups together with the pre-
sentation of both transaction amounts in home currency
decreases DCC usage by 51.4% (p < .01). The effect is
greater for moderately financially literate participants
(dydx=−.653; p < .01) and more financially literate partic-
ipants (dydx=−.656; p < .01).

We now study to what extent evil defaults are still effective
in the optimal information treatments. Here, we compare the
participants in Treatments 4–6 with evil defaults to those in
the corresponding treatments without evil defaults
(Treatments 1–3). We regress DCC usage on the three treat-
ments, an evil default dummy, financial literacy, and control
variables. In Table 11, we provide the interaction effects
between the three information treatments and the evil
default. The evil default increases DCC usage by 17.7% (p
< .1) when only the conversion fee is presented and by
17.5% (p < .05) when both conversion fees are presented.
When for both payment options the transaction amount is

Table 8. Experiment 1 Part C: Interaction Effects.

(1) (2)
Information:

DCC
Information: DCC
and Home Bank

Less financially literate −.251 (.152) −.010 (.185)
Moderately financially
literate

−.287*** (.093) −.364*** (.094)

More financially literate −.323** (.142) −.578*** (.109)

*p< .1.
**p< .05.
***p< .01.
Notes:Within all categories of financial literacy, no provided information is used
as the benchmark treatment; robust standard errors are in parentheses.
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presented in home currency, the effect of an evil default
disappears.

10
Conclusions
We find support for H4 as we show that our treatments are effec-
tive for all types of financially literate participants. We find partial
support for H5: the effect of an evil default disappears only when
we, in addition to providing the conversion fees, provide the trans-
action amount for both payment options in the same currency.

Figure 6. Treatments in Experiment 2.

10 The outcomes of both interaction effects are confirmed when we estimate
these effects in the absence of control variables; see Web Appendix D for the
results. To further advance our knowledge of how defaults affect DCC decision
making, we ran an additional treatment in which a payment in a retailer’s native
currency (i.e., the non-DCC payment option) is set as a default. Interestingly,
less financially literate participants did not decrease their DCC usage in this
treatment. Instead, moderately and more financially literate participants

decreased their DCC usage. We more elaborately discuss the findings of this
additional treatment in Web Appendix E.
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Discussion
Potentially, DCC increases the competitiveness of international
transactions by creating a choice at point-of-sale terminals, ATMs,
and online shops. Competitive pressure can lead to a decrease in
markups applied by banks and DCC service providers. In practice,
however, there seems to be a lack of effective competition: a large
proportion of customers use DCC even though the conversion
markups charged by DCC service providers are generally substan-
tially higher than those of the customer’s home bank. From a

welfare perspective, higher markups lead to consumer welfare
losses. The goal of this research is to understand under which condi-
tions international customers select the noneconomical payment
option and to provide a checkout design that protects customers
against costly currency conversions. The results of two between-
subjects experiments show that especially less financially literate
customers (1) are less likely to decrease DCC usage when
markups increase, (2) are more likely to be affected by evil defaults,
and (3) benefit less from information transparency. The provision of
conversion fees insteadof exchange rate informationdecreasesDCC
useamongall typesofparticipants.Onlywhenbothpaymentoptions
are displayed in the homecurrencydo almost all customers select the
most economical payment option. We discuss the practical and the-
oretical implications of these findings in the following sections.

Insights for Public Policy Makers
DCC regulation is not high on the agenda of most governments.
Regulation usually protects foreign customers at the potential
expense of local DCC service providers. Yet, countries that
fail to protect international customers against excessive
markups may face negative side effects. For example, excessive
DCC markups can trigger emotional responses and dissatisfac-
tion among international travelers once they find out that they

Table 9. Experiment 2: Regression Results Excluding Interaction Effects.

(1) (2) (3)

Treatments Full Model
Full Model (Marginal Effects;

Baseline: .654)

Conversion fees: DCC −.995*** (.260) −.976*** (.263) −.369*** (.092)
Conversion fees: DCC and home bank −1.183*** (.267) −1.208*** (.267) −.441*** (.087)
Conversion fees: DCC and home bank and same transaction currency −1.186*** (.310) −1.900*** (.311) −.584*** (.738)
Financial literacy −.080 (.119) −.022 (.033)
Constant .396* (.179) .567 (.536)
Control variables No Yes Yes
Pseudo R2 .185 .195
No. of observations 210 210 210

*p< .1.
**p< .05.
***p< .01.
Notes: No provided information is used as the benchmark treatment; robust standard errors are in parentheses.

Table 10. Experiment 2: Interaction Effects.

(1) (2) (3)

Conversion Fees: DCC
Conversion Fees: DCC

and Home Bank
Conversion Fees: DCC and Home Bank

and Same Transaction Currency

Less financially literate −.389*** (.135) −.414*** (.136) −.514*** (.116)
Moderately financially literate −.377*** (.092) −.444*** (.087) −.653*** (.067)
More financially literate −.365*** (.144) −.472*** (.139) −.656*** (.109)

*p< .1.
**p< .05.
***p< .01.
Notes: Within all categories of financial literacy, no provided information is used as the benchmark treatment; robust standard errors are in parentheses.

Table 11. Experiment 2: Evil Default Effects on Treatments.

Information Treatment Evil Default

Conversion fees: DCC .177*
(.096)

Conversion fees: DCC and home bank .175**
(.085)

Conversion fees: DCC and home bank
and same transaction currency

.050
(.051)

*p< .1.
**p< .05.
***p< .01.
Notes: Within all categories of information, no evil default is used as the
benchmark treatment; robust standard errors are in parentheses.
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have paid unnecessary conversion fees (e.g., when checking
their bank or credit card statement), thereby decreasing their
revisit intention and generating negative word of mouth (Ma,
Li, and Shang 2022). Given its nine currency zones, the EU is
a special case where customers can conduct transactions
outside their currency zone but within the EU. Differently
from most jurisdictions, DCC-specific regulations in the EU
thus protect local customers as well.

11

Thus far, EU regulations have mainly targeted the informa-
tion that is on display during checkouts. Our results show that
the display of conversion fees (as required by EU Regulation
No. 2021/1230), in addition to exchange rate information,
decreases DCC usage but that especially less financially literate
customers still select the noneconomical payment option. The
intervention we identified to be most effective for all types of
financially literate customers entails displaying only the conver-
sion fee information and presenting both conversion offers in
the home currency (see Figure 6, Panel D, for Treatment 3).
Although the display of both options in home currency is part
of the optimal solution from a normative perspective, this is dif-
ficult to implement in practice because it requires additional
communication between a payment terminal and the customer’s
home bank. A more feasible solution is to replace the DCC
exchange rate with the DCC conversion markup as a percentage
markup over the latest market exchange rate while leaving the
presented transaction amounts in two different currencies (see
Figure 6, Panel B, for Treatment 1).

12

We therefore recommend
revisiting the current practice that stipulates that the exchange
rate must be displayed for DCC payment options as this gener-
ally decreases the understanding among less financially literate
customers and thereby increases their vulnerability to high DCC
markups.

When DCC usage rates drop as a result of customers making
more economical decisions due to the visibility of the conver-
sion fee, DCC service providers are incentivized to lower
their fees in order to retain market share. However, it may
take some time for these competitive pressures to lead to signif-
icantly lower DCC markups. In the meantime, a substantial per-
centage of international customers may continue to use DCC.
Policy makers may, therefore, want to impose a price cap on
the total fees charged by DCC service providers (also see
Bouyon and Krause 2018). In addition, we argue that future reg-
ulations should require that DCC be presented as a nondiscrim-
inatory option (e.g., not as a default option) to protect less
financially literate customers. We argue that completely prohib-
iting DCC as suggested by, for example, Forbrukerrådet (2017)
is not an optimal long-term solution, as a potential side effect

could be that home bank conversion markups increase due to
the absence of competition.

Finally, the U.S. Consumer Financial Protection Bureau, the
Organisation for Economic Co-operation and Development,
and the EU are currently implementing various educational pro-
grams to spur the level of financial literacy among underserved
or economically vulnerable individuals such as consumers, stu-
dents, and older adults. Previous research has mainly investi-
gated the benefits of financial literacy in relation to products
such as retirement plans or mortgages (see Hastings, Madrian,
and Skimmyhorn 2013; Huston 2010). Routine financial deci-
sions (such as checkouts at a foreign airport, purchases at
online stores located in another currency zone, or cash with-
drawals at foreign ATMs) occur more frequently and, although
the impact of a single decision is much smaller, also affect an
individual’s financial position. Thus, our research highlights
the relevance of financial literacy for a broader array of financial
decisions than previously addressed and reemphasizes the
importance of programs that aim to raise the overall level of
financial literacy in society.

Insights for Researchers
A subset of the literature on currency calculations focuses on
how the denomination of offers in multiple currencies affects
purchasing decisions. This phenomenon occurs most frequently
in customer loyalty programs (e.g., Starbucks loyalty program,
frequent flyer miles, Air Miles) in which points can serve as a
virtual currency (see Drѐze and Nunes 2004; Wei and Xiao
2015; Wertenbroch, Soman, and Chattopadhyay 2007). One
of the basic ideas in this line of research is that customers
anchor on the nominal value (i.e., the actual amount) of a
product/service denoted in a virtual currency and adjust for
the exchange rate to determine the real value. However,
because these adjustments are inaccurate, they can cause a
face value effect, that is, “a biased evaluation in favor of the
nominal rather than the real value of the price posted in the
foreign currency” (Wertenbroch, Soman, and Chattopadhyay
2007, p. 1). Depending on exchange rates, this can lead to
over- or underspending (Raghubir, Morwitz, and Santana
2012). Our results show (1) that the degree in which inaccura-
cies play a role depends on a customer’s level of financial liter-
acy and (2) that the accuracy can be improved by providing
conversion rate information so that customers do not have to
make currency calculations. This is relevant because exchange
rates affect the probability that a customer chooses to use
loyalty points for one purchase over another (Wei and Xiao
2015). By making exchange rates more transparent, firms can
more effectively promote certain products and services. In addi-
tion, exploring the different contingencies that may lead to over-
or underspending is a promising avenue for future research. In
the present study, we focus only on financial literacy, but a
variety of knowledge factors and personal characteristics can
affect how customers deal with offers denoted in different
currencies.

11 Although the EU is perhaps the most prominent example, Namibia (NAD/
ZAR), Lesotho (LSL/ZAR), and Bhutan (BTN/INR) are just a few examples
of places that have multiple currencies within one jurisdiction.
12 We find that this way of displaying the DCC transaction results in similar
DCC usage rates as when the home bank conversion fees are additionally dis-
played. The latter is a solution that suffers from the same practical problems
as providing both offers in the home currency.
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Our second contribution pertains to the literature on evil
defaults (Hansen and Jespersen 2013; Thaler 2018).
Originally, defaults and other types of nudges have been pro-
posed as a means of improving decision making and improving
(social) welfare (De Haan and Linde 2018; Thaler and Sunstein
2021). More recently, researchers have started to explore how
governments (Wilkinson 2013), marketers (Dinner et al.
2011), websites, and mobile applications (Maier and Harr
2020) use defaults to profit from an individual’s preference
for default options or even from mistakes such as accidentally
proceeding with a particular option (Brignull 2013; Maier and
Harr 2020). DCC creates an interesting setting to study the
effect of evil defaults because it involves a situation in which
customers have to choose between two similar services that
have different costs attached to them.We contribute to this emerg-
ing stream of research by showing that, within the context of
financial decision making, higher levels of financial literacy miti-
gate the effect of evil defaults. We attribute this effect to the
increased likelihood that more financially literate customers will
use some form of calculation to determine which option is advan-
tageous. However, as most conversion strategies result in some
level of error, a certain level of uncertainty remains, thereby
leaving room for evil default settings to continue to steer the
behavior of customers toward noneconomical decisions. Little is
known about this interplay between an individual’s knowledge
base, different modes of decision making (active versus inactive),
and uncertainty (see Miesler et al. 2017 and Web Appendix E).
We urge scholars to further explore these relationships.

Limitations
First, since actual DCC transaction data are not publicly avail-
able, we rely on data obtained via an online experiment.
Although we (1) witnessed DCC usage rates that are similar
to those reported by consumer organizations (e.g., Allix and
Aliyev 2017) and (2) used a bonus structure to ensure that par-
ticipants were paying attention, the exact size of the effect that is
obtained cannot be generalized. Second, we used discrete cutoff
points for DCC markups, and thus we cannot identify exactly at
which markup the DCC usage drops significantly. Third, we
only measured and did not experimentally manipulate a custom-
er’s level of financial literacy. Fourth, our bonus payment was
communicated to be dependent on the choices that participants
made, without specifying that the DCC payment decision deter-
mined the bonus. This could confound our results if more finan-
cially literate participants were more likely to figure out that
they could earn a bonus if they calculated which payment
option was more economical.

Conclusion
As international customers are frequently exposed to DCC, it is
important to gain insight into their behavioral responses. Our
results show that DCC service providers are able to extract sub-
stantial rents from all customers, in particular among those with
lower levels of financial literacy. Evil default settings are also

more effective among customers with lower levels of financial
literacy, while increasing information transparency fails to
protect this particular customer group. Replacing the exchange
rate by the conversion fee as a percentage markup over the
exchange rate is an effective way to protect customers against
DCC. Moreover, if both payment options are shown in the
same currency, almost all customers choose the most economi-
cal option. These findings have important implications for
researchers that study how information and default settings
affect the behavior of heterogeneous customer groups. For
policy makers, our findings show that customers with lower
levels of financial literacy must be kept in mind when designing
effective DCC regulations.
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